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1 cgggcgcggg cgcgtccctc tggccagtca cccggcggag ctggtcgcac aattatgaaa 

61 gactcgactt ctgctgctag cgctggagct gagttagttc tgagaaggtt tcccggggct 

121 gtcct-gtcz ggtggcccgt gccaccgcct ccggagacgc tttccgatag gtggctgcag 

131 gccgcggagg tggaggagga gccgctgccc ttccggagtc cgccccgtga ggagaatgtc 

241 ccagaaatcc tggatagaga gcactttgac caagagggag tgtgtatata ttataccaag 

301 ctccaaagac cctcacagat gtcttccagg atgtcagatt tgtcagcaac ttgtcagatg 

361 tttctgtggt cgtttggtca agcaacatgc atgctttact gcaagtcttg ccatgaaata 

421 ctcagatgtg agattgggtg aacactttaa ccaggcaata gaagaatggt ctgtggaaaa 

431 gcacacggag cagagcccaa cagatgctta tggagccatc aattttcaag ggggttctca 

541 ttcctacaga gctaagtatg tgagactatc atatgatacc aaacctgaaa tcattctgca 

601 accrctgcci aaagaatggc aaatggagtt acccaaactt gttatttctg tacatggagg 

661 catgcagaar tttgaacttc atccaagaat caagcagttg cttggaaagg gtcttattaa 

721 agctgcagt- acaaccggag cttggatttt aactggagga gtcaatacag gtgtggcaaa 

731 acatgttggt gatgccctca aagaacatgc ttccagatca tcccgaaaaa tttgcactat 

841 tggaatagc* ccatggggag tgatagaaaa cagaaatgat cttgttggga gagatgtggt 

901 tgctccttai caaaccctat tgaatccctt gagcaaattg aatgttctga ataatctaca 

961 ctcccatttc atcttggtgg atgatggcac tgttggaaag tatggggcag aagtcagact 

1021 gagaagagaa cttgaaaaaa ccattaatca gcaaagaatt catgctagaa ttgggcaagg 

1081 agttcctgtg gtggctttga tatttgaagg cgggccaaat gtcatcctta cagtactgga 

1141 gtaccttcag gaaagccccc cagttccagt tgttgtgtgt gaagggacag gcagagctgc 

1201 agatttacta gcctatatcc acaaacagac agaggaagga ggaaatcttc ctgatgcagc 

1261 agagcctgac attatatcaa ctatcaagaa aacatttaac tttggccaga gtgaagcagt 

1321 tcatttattt caaacaatga tggagtgtat gaaaaaaaaa gagcttatca ctgtttttca 

1381 cattggatca gaggatcatc aagatataga tgtggccata ctcactgcac tgctgaaagg 

1441 tactaatgca tctgcatttg accagcttat ccttacactg gcatgggaca gagttgatat 

1501 tgccaaaaac catgtatttg tttatggaca acagtggctg gttggatcct tggaacaggc 

1561 tatgcttgat gctcttgtaa tggacagagt ttcatttgta aaacttctta ttgaaaacgg 

1621 agtaagcatg cataaattcc ttaccattcc cagactggaa gaactttata acactaaaca 

1681 aggtccaacc aatccaatgt tgttccatct cattcgggat gtcaagcagg gtaatctccc 

1741 cccggggtac aagatcactt taattgatat aggacttgtg attgagtatc tcatgggagg 

1801 aacctacaga tgcacataca cacgaaaacg ttttcgattg atatataata gtcttggtgg 

18 61 aaataaccgg aggtcaggtc gaaatacctc cagcagcacc cctcagttgc gaaagagtca 

1921 tgaaaccttt ggcaatagag ctgataaaaa ggaaaaaatg agacacaatc atttcattaa 

1931 aacagcccaa ccctacagac caaagatgga tgcatctatg gaagaaggaa agaagaaaag 

2041 aaccaaagat gaaattgtag atatagatga tccagagacc aagcgctttc cttatcctct 

2101 taatgaatt- ttaatttggg cttgccttat gaagaggcag gtcatggccc gctutttatg 

2161 gcagcatgg- gaagaatcaa tggctaaagc attagttgcc tgtaaaatct atcgttcaat 

2221 ggcttargag gcaaagcaga gtgacctggt agatgatact tcagaggaac tgaagcagta 

2281 ttccaatga. tttggccaac tggcagttga attactggaa cagtccttca gacaggatga 

2341 aacgatggct atgaaattac tcacttatga actcaaaaac tggagtaatt caacctgcct 

2401 caagttagca gtttcttcaa gacttagacc ttttgtagct cacacttgta cacagatgtt 

24 61 gttatctgat atgtggatgg gacggctgaa tatgagaaaa aattcctggt ataaggtcat 

2521 attaagcatt ttagttccac ctgccatatt aatgctagag tataaaacca aggctgaaat 

2581 gtcccatatc ccacaatctc aagatgctca tcaaatgacg atggaggata gtgaaaacaa 

2641 ttttcacaac ataacagaag agatacccat ggaagtattt aaagaagtaa agattttgga 

2701 cagcag-gar ggaaagaatg aaatggagat acatattaaa tcaaaaaagc ttccaatcac 

2761 acgaaaattt tatgcctttt atcatgcacc aattgtaaag ttctggttta acacattggc 

2821 atatttagga tttctgatgc tttatacatt tgtagttctt gtaaaaatgg aacagttacc 

2881 ttcagttcaa gaatggattg ttatcgctta tatttttacc tatgctattg aaaaagtccg 

2941 tgaggtcttc atgtctgaag ctgggaaaat cagccagaag attaaagtat ggtttagtga 

3001 ctacttcaat gtcagtgaca caattgccat catttctttc tttgttggat ttggactaag 

3061 atttggagca aaatggaact atattaatgc atatgataat catgtttttg tggctggaag 

3121 attaatttac tgtcttaata taatattttg gtatgtgcgt ttgctagact ttctagccgt 

3181 aaatcaacag gcaggacctt atgtaatgat gattggaaaa atggtggcca atatgttcta 

3241 cattgtagtg ataatggctc ttgtattgct tagttttggt gttcccagaa aagcaatact 
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3301 ttatccacat gaagaaccat cttggtctct tgctaaagat atagtttttc atccatactg 
3361 gatgattttt ggtgaagttt atgcatatga aattgatgtg tgtgcaaatg actccactct 
3421 cccgacaatc tgtggtcctg gaacttggtt gactccattt cttcaagcag tctacctctt 
3431 tgtacagtat atcattatgg ttaatctcct tatcgcattt ttcaataatg tatatttaca 
3541 agtgaaggca atttccaata ttgtatggaa gtatcagcgg tatcatttta ttatggctta 
3601 tcatgaaaaa ccagtcctgc ctcctcctct tatcatcctc agccatatag tttcactgtt 
3661 ttgctgtgta tgcaaaagaa gaaagaaaga taagacttcc gatgggccaa aacttttctt 
3721 aacagaagaa gatcaaaaga aactccatga ttttgaagag cagtgtgttg agatgtactt 
3781 tgatgagaaa gatgacaaat tcaattctgg gagtgaagag agaatccggg tcacttttga 
3841 aagagtggag cagatgagca ttcagattaa agaagttgga gatcgtgtca actacataaa 
3901 aagaccatta cagtcu ttag attctcaaat tggtcatctg caagatctct cagccctaac 
3961 agtagataca ttgaaaacac ttacagccca gaaagcttca gaagctagta aagtgcacaa 
4021 tgagatcaca cgagaattga gtatttccaa acacttggct cagaatctta ttgatgatgt 
4031 tcctgcaaga cctttgtgga agaaacctag tgctgtaaac acactgagrc cctctcttcc 
4141 tcaaggcga- cgggaaagta ataatccttt tctttgtaat atttttatga aagatgaaaa 
4201 agacccccaa tataatctgt ttggacaaga tttgcccgtg ataccccaga gaaaagaatt 
4261 caacattcca gaggctggtt cctcctgtgg tgccttattc ccaagtgctg tttctccccc 
4 321 agaattacga cagagacgac atggggtaga aatgttaaaa atatttaata aaaatcaaaa 
4 381 attaggcagt tcacctaata gttcaccaca tatgtcctcc ccaccaacca aattttctgt 
4 4 41 gagtacccca tcccagccaa gttgcaaaag ccacttggaa tccacaacca aagatcaaga 
4501 acccattttc- tataaagctg cagaagggga taacatagaa tttggagcat ttgtgggaca 
4 5 61 cagagatagt atggacttac agaggtttaa agaaacatca aacaaaataa gagaactgtt 
4 621 atctaatgal actcctgaaa acactctgaa acatgtgggt gctgctggat atagtgaatg 
4 681 ttgtaagac- tctacttctc ttcactcagt gcaagcagaa agctgtagta gaagagcgtc 
4741 gacggaagac tctccagaag tcgattctaa agcagctttg ttaccggatt ggttacgaga 
4301 tagaccatca aacagagaaa tgccatctga aggaggaaca ttaaatggtc ttgcttctcc 
4 8 61 atttaagccc gttttggata caaattacta ttattcagct gtggaaagaa ataacctgat 
4 921 gaggttgtca cagagtattc ccttcgttcc tgtacctcca cgaggcgagc ctgtcacagt 
4 981 gtaccgtctg gaggagagtt ctcccagtat actgaataac agcatgtctt catggtctca 
5041 gctaggcctc tgtgccaaaa ttgagttttt aagtaaagag gaaatgggag gtggtttacg 
5101 aagagcagtc aaagtgctgt gtacctggtc agagcacgat atcctgaagt cagggcatct 
5161 ctatatcatt aagtcatttc ttcctgaggt gataaacaca tggtcaagca tttataaaga 
5221 agaracggtt ctacatctct gtctcagaga aatacaacaa cagagagcag cacaaaagct 
5281 cacatttgcc tttaatcaga tgaaacccaa atccatacca tattctccaa ggttccttga 
5341 agttrtcctg ttgtactgcc attcagcagg gcagtggttt gctgtagaag agtgcatgac 
5401 tggtgaattc agaaaataca acaacaataa tggtgatgaa atcattccta caaatactct 
54 61 agaagagacc atgctagcct ttagccactg gacctatgaa tataccagag gggagttact 
5521 ggracttgac ttacaaggag tgggagaaaa cttgactgac ccatctgtaa taaaagctga 
5581 agaaaaaaga tcctgtgaca tggtttttgg ccctgccaat ctaggagaag atgcaataaa 
5641 aaacttcaga gccaaacatc actgtaattc ttgctgtcga aagcttaaac ttccagattt 
5701 gaagaggaat gactacacgc ctgataaaat tatatttcct caggatgagt catcagattt 
57 61 gaatcttcaa tctggaaatt ccaccaaaga atcagaagca acaaattctg ttcgtctgat 
5821 gttatagtgc tgagtcattg gtttttgcct acacttcaca aaagtgtaac tgtcagtttt 
5881 cctttcgggg gaattgatga tataggaaga tgtgtgcaaa atgagcttgc tggccccaca 
5941 catagtctag aggtaatgtt ctcattgaaa aacgcctgga ggctgcagat gacagctgga 
6001 aagtgctagc tggcagagag tcagtgctct cggctggtga agggcgggaa ccttgctgct 
6061 gagagtggtg gttctctcac ctggtgcagg accattaacc aaagtcaagt cttcagattt 
6121 gattggctgc tcagtcacag ccattcagct aaggaaacta aattgcgcag ctttttaaat 
6181 ggctgaagtc ttcctcagtt tgtgctctat gataatgatg ttagctctca actaggtgtt 
6241 tgtggccacg ggagaactac tccttacaat tttgcttcac aggcatgtta caaagcctgc 
6301 actgaaaacc gtttgtcttc cctctctccc tccctctttt ccctgtagta ttgaggatca 
6361 aacccagggc ctcatgaaga ccattttcta agagacattt tatttaagaa tcaactatag 
6421 agtctatgtt tatggataca gccagttttt gttaaacaaa acctgaattg tgcaaaaggg 
6481 ttttttaaca tttatcaatg ttaagtaaaa gaaagccatg ataaataaga attaactcac 
6541 tgttcaatgg gtgtttcctg tgaggaaggt tacagttgta acagcctgca gttgcataca 
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6601 tctccaaaga tttacagact tagtgtatca' aatcagagtg tcatgtgagc tctcacattg 
6661 aaaattctat aggaatgtgt caatgtgaat tctatttctg gtacttaaga aatcagttgt 
6721 tggattatcc ttatacagta tagggagatc acaatacaac tttatgccaa taaaatctaa 
6781 cttaattgcc cagatatttt tgcatattta gcaacaagaa aagcttatca tttgactcaa 
6841 gttttatgct ttctctttct tttcatttcc taggtactaa ttttaatttt tatttggaag 
6901 gagcagtgta aagcttactt gtattcaata gtgtatctca tagatacaga caaggccgca 
6961 gagataagct gttaaatagt gtttaatgtt gatgtggaga gaaaggtgta ttacttaaaa 
7021 atactatacc atatacgttt tgtatatcat taaatcttta aaagaaatta aatttattct 
7081 tgtttacaaa 
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MSQ KS W I ESTLTKRECVY 1 1 P S S KD P HRCL PGCQ ICQQL VRC FCGRL VKQHAC FT AS LAM 

KYSDVRLGEHFNQAIESWSVEKHTEQSPTDAYGVINFQGGSHSYRAKYVRLSYDTKPEII 

LQLLLKEWQMSLPKLVISVHGGMQKFELHPRIKQLLGKGLIKAAVTTGAWILTGGVNTGV 

AKHVGDALKEHASRSSRKICTIGIAPWGVIENRNDLVGRDWAPYQTLLNPLSKLNVLNN 

LHSHFILVDCGTVGKYGASVRLRRELEKTIMQQRIHARIGQGVPWALIFEGGPNVILTV 

LE YLQES ? PVPVVVCEGTGRAADLLAYI HKQTEEGGNLPDAAEPDI I ST I KKT FNFGQSE 

AVHLFQTMMECMKKKELITVFHIGSEDHQDIDVAXLTALLKGTNASAFDQLILTLAWDRV 

DI AKNHVFVYGQQWLVGS LEQAMLDAL VMDRVS FVKLLI ENGVSMHKFLT I PRLEEL YNT 

KQGPTNPMLFHLIRDVKQGNLPPGYKITLIDIGLVIEYLMGGTYRCTYTRKRFRLIYNSL 

GGNNRRSGRNTSSST PQLRKSHETFGNRADKKEKMRHNHFIKTAQPYRPKMDASMEEGKK 

KRTKDEIVDIDDPET KRFPYPLNELLIWACLMKRQVMARFLWQHGEESMAKALVACKIYR 

SMAYEAKQSDLVDDTSEELKQYSNDFGQLAVELLEQSFRQDETMAMKLLTYELKNWSNST 

CLKLAVS S RLR? FVAHTCTQMLLS DMWMGRLNMRKNSWYKVI LS I LVPPAI LMLEYKTKA 

EMSHIPQSQDAHQMTMEDSENNFHNITEEIPMEVFKEVKILDSSDGKNEMEIHIKSKKLP 

ITRKFYAFYHAPIVKFrfFNTLAYLGFLMLYTFWLVKMEQLPSVQEWIVIAYIFTYAIEK 

VREVFMSEAGKISQKISVWFSDYFNVSDTIAIISFFVGFGLRFGAECWNYINAYDNHVFVA 

GRLIYCLNIIFWYVRLLDFLAVNQQAGPYVMMIGKMVANMFYIVVIMALVLLSFGVPRKA 

ILYPHEEPSWSLAKDIVFHPYWMIFGEVYAYEIDVCANDSTLPTICGPGTWLTPFLQAVY 

LFVQYIIMVNLLIAFFNNVYLQVKAISNIVWKYQRYHFIMAYHEKPVLPPPLIILSHIVS 

LFCCVCKRRKKDKTSDGPKLFLTEEDQKKLHDFEEQCVEMYFDEKDDKFNSGSEERIRVT 

FERVEQMSIQIKEVGDRVNYIKRSLQSLDSQIGHLQDLSALTVDTLKTIiTAQKASEASKV 

HNEITRELSISKHLAQNLIDDVPVRPLWKKPSAVNTLSSSLPQGDRESNNPFLCNIFMKD 
EKDPQYNLFGQDLPVIPQRKEFNIPEAGSSCGALFPSAVSPPELRQRRHGVEMLKIFNKN 
QJCLGSSPNSSPHMSSPPTKFSVSTPSQPSCKSHLESTTKDQEPIFYKAAEGDNIEFGAFV 
GHRDSMDLQRFKETSNKIRELLSNDTPENTLKHVGAAGYSECCKTSTSLHSVQAESCSRR 
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601-1-0986^ Sh*J- lo^S 



cgggcgcgggcgcgtccctgtggccagtcacccggaggagttggtcgc^ 

cctgggcgttccngtccggcggcaagctgccgcctccggagacgctt^ 

cgccccgtgaggagaatgfcccagaaatcctggatagaaagcacmgacc^ 

caaatttgtcagcaactcgtcaggtgtttttgtg^cgcttggtca^^ 

gcaatagaagaatggtctgtggaaaagcaiacagaacagagcccaacggat 

tcatatgacaccaaacctgaagtcanctgcaacttctgcttaaagaatggcaa^ 

cgaatcaagcagttgcttggaaaaggtcnartaaagctgcagtocaactggagcc^ 

aaagaacatgcnccagatcatctcgaaagamgcactatcggaatagctccatggggagt^^ 

cnattgaaccccctgagcaaattgaatgmtgaataatctgcattcccamcat^^ 

tgaaaaaactattaatcagcaaagoancatgctagganggccagggtgt^ 

ggaaagcccccctgtfccagtagngtgtgtgaaggaacaggcagagctgcagatc^ 

gagcccgatattamccactatcaaaaaaacatrmcmggccagaatgaagcact^ 

atattgggtcagatgaacatcaag3tatagatgtagcaamcttactgcactgctaaaaggtac 

cartgccaaaaatcatgtemgtttatggacagcagtggctggttggatccttgg 

tggagtaagcatgcataaattcctuccanccgagactggaagaacttta^ 

atcflcctccaggatataagatcac:c:gangatataggacttgctattgaata^ 

ttggtggaaataatcggaggtctggccgaaaucctccagcagcactcctcagttgcgaaaa^^^ 

atgaggcacaactamcanaagicagcacagccctaccgaccM 

atccagaaaccaagcgcmccrtatccacttaatgaactmaamgggcttgcc^ 

agcatttgttgcctgtaagaEcta:c3Ttcaatggcatatgaagcaaagc^^ 

cgugaattanagaacagtccttcagacaagatgaaaccatggctatgaaangctcac^ 

cttagacctmgtagctcacacctgtacacaaatgttgttatctgatatgtggat^ 

ctgccatattgctgttagagtaaaaactaa^gctgaaatgtcccatatcccacaatctcaagatgctcatcagatgacaatg 

agaagagatccccatggaagtgtrtaaagaagtacggatmggatagmtgaagga^ 

tttatgccttttatcatgcaccaangtaaaattctggtttaacacgttggcatatttaggamctgatgcttta 

atggang^ngcttatamttactmgccangagaaagtccgtgagatc 

agtgatacaattgccataamctuc^canggamg^actaagamggagcaaaatggaacmgca^ 

aacataatatraggtatgtgcg^gctagartttcugctgjaaatc^ 

gctcngtattacttagtmggtgrtcccagaaaggcaauctttatcctcatgaagcaccatcttggactcngctaaagatata 

ttatgcatacgaaattgatgtgtgrgcaaatgarcctgttatccctcaaat 

gttaatcttcttattgcattmcaacaargtgtatttacaagtgaaggcaam 

cctccacttatcancttagccatttagmctctgmgctgcatatgm^ 

aacUcatgatmgaagagcagtgtgngaaatgtamcaatgaaaaagatgacaaamcatto 

gcattcagattaaagaagttggagatcgrgtcaactacataaaaagatcattacaatc^ 

aacactcactgcccagaaagcgtcggaagctagcaaagftcataatgaaato^ 

accttctgtatggaaaaagcatggtgugtaaatacacttagctcctctcttcctc^ 

cagtgtaatatamg^caagactucctgcagtaccccagagaaaagaattta^^ 

gcgacagagactacatggggtagaactcnaaaaatatttaataaaaatcaaaaatmggcagucatctactagcataccacatctgtcatccccaccaac 

acaccatctcagccaagttgcaaaagccacttggaaactggaaccaaagatcaagaaactgmgctctaaagctacagaaggagataat 

cacaa agata 2cat2gatrtacaeaaatttaaa eaaac atcaaac aagataaaaatactate 

actgactgtcacagaacaccattcctgacattcaaaacaagaaaaaatcagtagaagg^^^ 

grtacaagatagaccatcaaacagagaaatgccatctgaagaaggaacattaaatggtcte^ 

ga^taacttgatgaggttatcacagagcanccanxacacctgtgcctcc^ 

catgtcucrtggtcacaactaggcctcigtgccaaaatagagttmaagcaaagagg 

gatatcttcaaatcagggcatctttaDnatcaaatctmcttccagagg 

caacagagagcagcacaaaagcttacgmgccmaatcaaatgaaacccaaato^ 

tggmgctgtggaagaatgtatgactggagaacttagaaaatacaacaataataatggagatgagattanccaactaata^ 

acttacgaatatacaagaggggagttactggttcrtgamgcaaggtgttggtgaaaam 

ggcccagcaaatctaggagaagaigcaattaaaaacttcagagcaaaacatcactgt^ 

ataaaattatatttcctcaggatgagccncagamgaatcttcagcctggaaattccaccaaagaatcagaatcaactaattctgrt 

cattggtmgcctgcacctcacagaaatgttactgtgtcac^ 

aaggtcaatattcttttgacetgactaatcagtcagaaagtccctatagg 

gtamgcagaggatctcamgacmgxmgatgagggtgatgctctctctt^^ 

cattcaactagggaaatgaagaaatcacgcagcctmggjtaaatggcagtcaaa^ 

tggccacgggaagggaaatgacrtgnctaanctaggucacagaggtatgagaagc«^ 

atamaaagatagagccagttttttTtrnaaatagaacccaaattgtgtaaa^ 

ctgatacataacctaaatrataaaascagaaacctaactcactcgtcaagggaagttacct^ 

cttacaaacttctccaaagatmngartgttatatcaaatcagaatgtaaacatgaa^ 

ga^ttaattcagttggatmcattatgtgatactggcagattgcagtgcaaccttatg^ 

agctmcatctaagttttatgctttaamttmcm 

atagatacagacaaggcaagagatgataagctgmaaatag^gmaatattgattgggggtggggaga^ 
taaatctttaaaagaaatgaaataaacttangtttacagataaaaann 



Skeet H ^ 3/ 



MSQKSWffiSTLTKRECVYHPSSKDPHRCLPGCQICQQLVRCFCGRLVKQHACFTASLAM 

KYSDVKLGDHmQAIEEWSVEKHTEQSPTDAYGVINFQGGSHSYRAKYVI^SYDTKPEV 

ILQLLLKEWQMELPKLVISVHGGMQKFELHPRIKQLLGKGLIKAAVTTGAWILTGGVNT 

GVAKHVGDALKEHASRSSRKICTIGIAPWGVIENRMDLVGRDVVAPYQTLLNPLSKLNV 

LNNLHSHFILVDDGTVGKYGAEVRLRRELEKTINQQRIHARIGQGWWALIFEGGPNm 

TVLEYLQESPPWVV^CEGTGRAADLLAYIHKQTEEGGNLPDAAEPDIISTIKKTFNFGQN 

EALHLFQTLMECMKRKELITVFfflGSDEHQDmVAILTALLKGTNASAFDQLILTLAWDR 
VDIAKNHVFWGQQWLVGSLEQAMLDALVMD^^ 

YNTKQGPTNPMLFHLVRDVKQGNLPPGYKITLroiGLVffiYLMGGTYRCTYTRKR^ 

NSLGGNNRR5GRNTSSSTPQLRKSHESFGNRADKKEKMRHNHF1KTA 

EGKKKRTKDEIVDEDDPETXRFPWLNELLIWACLMKRQVMARFL 

ACKIYRSMAYEAKQSDLVDDTSEELKQYShTOFGQLAVELLEQSFRQDETMAMKLLTYE 

LKNWSNSTCLKLAVAAKHRDFIAHTCSQMLLTDMWMGRLRMPvKNPGLKVILSILW 

LLLEYKTKAEMSfflPQSQDAHQNTIMDDSENNFQMTEEff 

EIQMKSKKLPITPJCFYAFYHAPIVKIWNTLAYLGFLMLYTFVVLVQMEQ 

AYIFTYAffiKVREn^SEAGKVNQKIKVWFSDYFMSDTIAnSmGFGLRFGAKWNFANA 

YDNHWVAGRLIYCLMIFWYVRLLDFLAVNQQAGPYVMMIGKMVANMFY^ 

LLSFGWRKAILYPFEAPSWTLAKDIV7HPYWMIFGEVYAYEIDVCANDSVIPQICGPGT 
WLTPFLQAVYLFVQYIIMV^LIAFFNTSTVYXQVKAISM 

PLIILSHIVSLFCCICKRRKKDKTSDGPKLFLTEEDQKKLroFEEQCVEMYFNEKDDKFHS 

GSEERIRVTFERVEQMCIQIKEVGDRV>mKRSLQSLDSQlGHLQDLSALTVDTLKTLTAQ 

KASEASKVHNEITPvELSISKHLAQNLroDGPVRPSVWKmGVVNTLSSSLPQGDLESNNP 

FHCNILMKDDKDPQCNIFGQDLPAWQRKEFNFPEAGSSSGALFPSAVSPPELRQRLHGV 

ELLKIFNKNQKLGSSSTSIPHLSSPPTKFFVSTPSQPSCKSHLETGTKDQETVCSKATEGDN 

TEFGAWGHRDSMDLQRFKETSNKIKILSNNNTSENTLKRVSSLAGFTDCHRTSPVHSKQ 

EKISRRPSTEDTHEVDSKAALIPVWLQDRPSNREMPSEEGTLNGLTSPFKPAMDTNYYYS 

AVERNNLMRLSQSIPFTPWPRGEPVTVYRLEESSPNILI^SMSSWSQLGLCAKIEFLSKE 

EMGGGLRRAVKVQCTWSEHDILKSGHLY1IKSFLPEVWTWSSIYKEDTVLHLCLREIQQ 

QRAAQKLTFAFNQMKPKSIPYSPRFLEVFLLYCHSAGQWFAVEECMTGEF 

RKYNNNNGDEIIPTNTLEEIMLAFSHWTYEYTRGELL 

SCDMWGPANLGEDAKNFRAKmCNSCCRKLKLPDLKRNDYTPDKIffPQDEP 
PGNSTKESESTNSVRLML 
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60/ ~f-o<tfcsP 



1 atgtcccaga aatcctggat taaaggagta tttgacaaga gagaalgtag cacaatcata 

61 cccagctcaa aaaatcctca cagatgtact ccagtatgcc aagtctgcca gaatttaatc 

1 2 1 aggtgttact gtggccgact gattggagac catgctggga tagattattc ctggaccatc 

1 3 1 tcagctgcca agggtaaaga aagtgaacaa tggtctgttg aaaagcacac aacgaaaagc 

24 1 ccaacagata cttttggcac gattaatttc caagatggag agcacaccca tcatgccaag 

30 1 tatattagaa cttcttatga tacaaaactg gatcatctgt tacatttaat gttgaaagag 

36 1 tggaaaatgg aactgcccaa gcttgtgatc tcagtccatg ggggcatcca gaactttact 

42 1 atgccctcta aatttaaaga gattttcagc caaggtttgg ttaaagctgc agagacaaca 

48 1 ggagcgtgga taataactga aggcatcaat acagtgtcca agcatgttgg ggatgccttg 

54 1 aaatcccatt cctctcattc cttgagaaaa atctggacag ttggaatccc tccttggggt 

60 1 gtcattgaga accagagaga ccttattgga aaagatgtgg tgtgcctgta ccagactctg 

66 1 gataaccccc tcagcaagct cacaacactc aacagcatgc actcgcactt catcctgtct 

72 1 gatgatggga ccgtgggcaa gtatggaaat gaaatgaagc tcagaaggaa cctggagaag 

78 1 tacctctctc tgcagaaaat acactgccgc tcaagacaag gcgtgccggt cgtggggctg 

84 1 gtggtggaag gcggtcccaa cgtcatcctg tcagtgtggg agactgtcaa ggacaaggac 

90 1 ccagtggtgg tgtgtgaggg cacaggtagg gcggctgacc tcctggcctt cacacacaaa 

96 1 cacctggcag atgaagggat gctgcgacct caggtgaaag aggagatcat ctgcatgatt 

1 02 1 cagaacactt tcaactttag tcttaaacag tccaagcacc ttttccaaat tctaatggag 

1081 tgtatggttc acagggattg tattaccata tttgatgctg actctgaaga gcagcaagac 

1141 ctggacttag caatcctaac agctttgctg aagggcacaa atttatcagc gtcagagcaa 

120 1 ttaaatctgg caalggcttg ggacagggtg gacatlgcca agaaacatat cctaatttat 

126 1 gaacaacact ggaagcctga tgccctggaa caagcaatgt cagatgcttt agtgatggat 

132 1 cgggtggatt ttgtgaagct cttaatagaa tatggagtga acctccatcg ctttcttacc 

1381 atccctcgac tggaagagct ctacaataca aaacaaggac ctactaatac actcttgcat 

1 44 1 catctcgtcc aagatgtgaa acagcataccrcttctttcag gctaccgaat aaccttgatt 

1 50 1 gacattggat tagtagtaga atacctcatt ggtagagcat atcgcagcaa ctacactaga 

1561 aaacatttca gagccctcta caacaacctc tacagaaaat acaagcacca gagacactcc 

1 62 1 tcaggaaata gaaatgagtc tgcagaaagt acgctgcact cccagttcat tagaactgca 

1681 cagccataca aattcaagga aaagtctata gtccttcata aatcaaggaa gaagtcaaaa 

1 74 1 gaacaaaatg tatcagatga ccctgagtct actggctttc tttaccctta caatgacctg 

1 80 1 ctggtttggg ctgtgctgat gaaaaggcag aagatggcta tgttcttctg gcagcatgga 

1 86 1 gaggaggcca cggttaaagc cgtgattgcg tgtatcctct accgggcaat ggcccatgaa 

1 92 1 gctaaggaga gtcacatggt ggatgatgcc tcagaagagt tgaagaatta ctcaaaacag 

198 1 tttggccagc tggctctgga cttgttggag aaggcattca agcagaalga gcgcatggcc 
204 1 atgacgctgt tgacgtatga actcaggaac tggagcaatt cgacctgcct taaactggcc 
2101 gtgtcgggag gattacgacc ctttgtttca catacttgta cccagatgct actgacagac 
2161 atgtggatgg ggaggctgaa aatgaggaaa aactcttggt taaagattat tataagcatt 
222 1 attttaccac ccaccatttt gacactggaa tttaaaagca aagctgagat gtcacatgtt 
228 1 ccccagtccc aggacttcca atttatgtgg tattacagtg accagaacgc cagcagttcc 
234 1 aaagaaagtg cttctgtgaa agagtatgat ttggaaaggg gccatgatga gaaactggat 
240 1 gaaaatcagc attttggttt ggaaagtggg caccaacacc ttccgtggac caggaaagtc 
246 1 tatgagttct acagtgctcc aattgtcaag ttttggtttt atacgatggc gtatttggca 
2521 ttcctcatgc tgttcactta caccgtgttg gtggagatgc agccccagcc cagcgtgcag 
258 1 gagtggcttg ttagcattta catcttcacc aatgctattg aggtggtcag ggaggtgagt 
264 1 atttcagaac ctgggaagtt tacccaaaag gtgaaggtat ggattagtga gtactggaac 
270 1 ttaacagaaa ctgtggccat tggcctgttt tcagctggct tcgtccttcg atggggtgac 
276 1 cctccttttc acacagcggg aagactgatc tactgcatag acatcatatt ctggttctca 
282 1 cggctcctgg acttctttgc tgtgaatcaa catgcaggtc catatgtgac catgattgca 
238 1 aaaatgacag caaacatgtt ctatattgtg atcatcatgg ccatagtcct gctgagcttt 
294 1 ggagtggcac gcaaggccat cctttcgcca aaagagccac catcttggag tctagctcga 
300 1 gatattgtat ttgagccata ctggatgata tacggagaag tctatgctgg agaaatagat 
3 06 1 gtttgttcaa gccagccatc ctgccctcct ggttcttttc ttactccatt cttgcaagct 
3121 gtctacctct tcgtgcaata tatcatcatg gtgaacctgt tgattgcttt cttcaacaac 
3181 gtttacttag atatggaatc catttcaaat aacctgtgga aatacaaccg ctatcgctac 
324 1 atcatgacct accacgagaa gccctggctg cccccacctc tcatcctgct gagccacgtg 
330 1 ggccttctcc tccgccgcct gtgctgtcat cgagctcctc acgaccaaga agagggtgac 
336 1 gttggattaa aactctacct cagtaaggag gatctgaaaa aacttcatga mtgaggag 
3421 cagtgcgtgg aaaaatactt ccatgagaag atggaagatg tgaattgtag ttgtgaggaa 
348 1 cgaatccgag tgacatcaga aagggttaca gagatgtact tccagctgaa agaaatgaat 
3541 gaaaaggtgt cttttataaa ggactcctta ctgtctttgg acagccaggt gggacacctg 
360 1 caggatctct ctgccctgac tgtggatacc ctgaaagtcc tttctgctgt tgacactttg 
366 1 caagaggatg aggctctcct ggccaagaga aagcattcta cttgcaaaaa acttccccac 
372 1 agctggagca atgtcatctg tgcagaggtt ctaggcagca tggagatcgc tggagagaag 
3781 aaataccagt attatagcat gccctcttct ttgctgagga gcctggctgg aggccggcat 
3841 cccccaagag tgcagagggg ggcacttctt gagattacaa acagtaaaag agaggctaca 
390 1 aatgtaagaa atgaccagga aaggcaagaa acacaaagta gtatagtggt ttctggggtg 
396 1 tctcctaaca ggcaagcaca ctcaaagtat ggccagtttc ttctggtccc ctctaatcta 
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601 -/ -tfffrfP 



402 1 aagcgagttc ctmtcagc agaaactgtc ttgcctctgt ccagaccctc tgtgccagat 

408 1 gtgctggcaa ctgaacagga catccagact gaggttcttg ttcatctgac tgggcagacc 

4141 ccagttgtct ctgactgggc atcagtggat gaacccaagg aaaagcacga gcctattgct 

420 1 cacttactgg atggacaaga caaggcagag caagtgctac ccactttgag ttgcacacct 

4261 gaacccatga caatgagctc ccctctttcc caagccaaga tcatgcaaac tggaggtgga 

432 1 tatgtaaact gggcattttc agaaggtgat gaaactggtg tgtttagcat caagaaaaag 

438 1 tggcaaacct gcttgccctc cacttgtgac agtgattcct ctcggagtga acagcaccag 

4441 aagcaggccc aggacagctc cctatctgat aactcaacaa gatcggccca gagtagtgaa 

450 1 tgctcagagg tgggaccatg gcttcagcca aacacatcct tttggatcaa tcctctccgc 

456 1 agatacaggc ccttcgctag gagtcatagt tttagattcc ataaggagga gaaattgatg 

462 1 aagatctgta agattaaaaa tctttcaggc tcttcagaaa tagggcaggg agcatgggtc 

468 1 aaagcgaaaa tgctaaccaa agacaggaga ctgtcaaaga aaaagaagaa tactcaagga 

474 i ctccaggtgc caatcataac agtcaatgcc tgctctcaga gtgaccagtt gaatccagag 

480 1 ccaggagaaa acagcatctc tgaagaggag tacagcaaga actggttcac agtgtccaaa 

486 1 tttagtcaca caggtgtaga accttacata catcagaaaa tgaaaactaa agaaattgga 

492 1 caatgtgcta tacaaatcag tgattaccta aagcagtctc aagaggatet cagcaaaaac 

498 1 tctttgtgga attccaggag caccaacctc aataggaact ccctgctgaa aagttcaatt 

5041 ggagttgaca agatctcagc ctccttaaaa agccctcaag agcctcacca tcattattca 

5101 gccartgaaa ggaataattt aatgaggctt tctcagacca taccatttac accagtccaa 

5161 ctgtttgcag gagaagaaat aactgtctac aggttggagg agagttcccc tttaaacctt 

522 1 gataaaagca tgtcctcttg gictcagcgt gggagagcgg caatgatcca ggtattgtcc 

528 1 cgagaggaga tggatggggg cctccgtaaa gctatgagag tcgtcagcac ttggtctgag 

5341 gatgacattc tcaagccggg acaagttttc attgtcaagt cctttcttcc tgaggttgtg 

540 1 cggacatggc ataaaatctl ccaggagagc actgtgcttc atctttgcct cagggaaatt 

546 1 caacaacaaa gagctgctca aaaattgatctataccttca accaagtgaa accacaaacc 

552 1 ataccctaca caccaaggtt cctggaagtt ttcttaatct actgccattc agccaaccag 

5581 tggttgacca ttgagaagta tatgacaggggagttccgga agtataacaa caacaatggt 

564 1 gatgaaatca cccccaccaa caccctggag gagctgatgt tggcmctc tcactggacc 

570 1 tatgagtaca ctcggggaga gctgctggtt ttagatttgc aaggtgttgg agaaaatttg 

576 1 acagatccat ctgttataaa acctgaagtc aaacaatcaa gaggaatggt gtttggaccg ( 

5 82 1 gccaatttgg gggaagatgc aattagaaac ttcattgcaa aacatcattg taactcctgc 

588 1 tgccggaagc tcaaactccc ggatttaaaa agaaatgact attcccctga aaggataaat 

5941 tccacctttg gacttgagat aaaaatagaa tcagctgagg agcctccagc aagggagacg 

600 1 ggtagaaatt ccccagaaga tgataigcaa ctataaaaag ggaggagcaa gaagatccca 

606 1 gtgcttgccc tgcctgccag gaactctgtg ataacataga ttgatcaacg tgatgttgat 

6121 tacatcagcg tctccttggg acacgccttc tgagcctcac atctccttct gttcaaaggc 

6181 ctcattggta tatgatcaat gggttctcct agacactgac ctctgtccag ggcactttgc 

624 1 agctccatcc tcaagttcca cacgaagatg cttggatgag tcagctggga atattgttct 

630 1 tgtgtacctc attgctttag ctggtcactt ggaactttgg agcagaatcc tgcacattaa 

636 1 aggatggggt tgggggggat acatttattt tattttctca ctatgtatgc agactggacc 

642 1 ccctactact atttgtcacc tcacccacag attgtattta tgtctatata tatgttcata 

648 1 aaaagttatg tgatttcctc ctctgtcttt tccacaacat aggactttga atagcaatga 

654 1 taggaaaaac aatggaacaa gggtgggttt gcacagattg gagcacattc ctgcacaaac 

660 1 taccaagtat actggtgaaa tctcgatggg tttcagatat tgtcagtgaa tcatatgatg 

666 1 cctggatatt tcaggtttct gtaaaagaaa gggaaaccta a a a c aaatac ccttccatat 

672 1 ataatatata tggaatatgt atattatata tatttttata tatataatat atatggaata 

678 1 tatatattat atatataaaa tacatatgga atatatatat tttatatata talatatatt 

684 1 tttatttttg agatggagtt tcactctm tacccaggct ggagtgcaat galgcgatct 

6901 cactgcaacc tctgcctccc gggcttgagc gattcttgtg tctcaglctt ccgggtagct 

696 1 gggactacag gtgtgcacca ctatgcctgg ctaattttgt atttttagta gagatggggt 

702 1 ttcaccatgt tggccaggct ggtctcaaac tcctgacctc agatgatcca cctgccttgg 

708 1 cttcccaaag tgctgggatt acaggcgtga gccactgcgc ctggcctm lltllUUt 

7141 tttaaacgag aacaagaata tgaaaaactg gaaatcatta agaaagggtt tcccttcctt 

720 1 aaagctcagg ggtactatta gttaggagtt gactaactca acctgtaaaa caccactcct 

726 \ ccttccaaag ttgtatatat aatattgcag gttaaattac tttatgtcag gtcctatgaa 

732 1 gaaagatacg gtttcagact gaaaacatgt ttcacaggtg tttgcttcct tccagagcag 

738 1 agttccciat tcccctggca taaagaatgt atatatattt tgaaatatgg ctgagaacat 

744 1 gtcattggtt tgtgaggcct aaggtgaagc actcctggca gccacactgt gtagtgtatt 

750 1 tgagggatca gtcatccctc ttgtatgctg ggcctggttg ccctaccteg aacaagcacc 

756 1 agcttttcac acaaggagag atgtggggct gggagtcctc tccccatcct attgcatctc 

7621 ctttcttatt ataagctgtt ccagttcaca ggcagcaaac ctcctgggtt tgaaaaattc 

768 1 caacttattt ttatctttaa tcctgacatt agctgacttg ctagtgagct tgctttaaaa 

774 1 atctacactc ttgcattctt aggcatacag gggaaatgtt gaaaaggaag gtggaaaacc 

780 1 aagaatttag tttgccaatg attgcctctg attcttgtaa gtttgagttc cacaagggct 

786 1 aatttattcc ccttttactt gggttttggg gtggtggaaa gcgggaaatt tgggtgattt 

792 1 gttgattggc aatgaggata aaatgttaat acttttttgg ggacttaaca actttatcct 

7981 attctacaag tcagtaaagg aacaattggt actcacctca gtgc^cact caactatgga Ju lgUFC "A 



8041 aagaggcaga gtttgcttgc ccaattgcca aactaaagac atcagttcat tggtcaaata 
8101 tttgttacct ggaatggaac ttgaaagcaa atacatttgg atttcaaatt tcaaaaaa 
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Human kidney kinase 

MSQKSWIKGVFDKRECSTIIPSSKNPHRCTPVCQVCQNLIRCYCGRLIGDHAGIDYSWTIS 

AAKGKESEQWSVEKHTTKSPTDTFGTINFQDGEHTHHAKYIRTSYDTKLDHLLHLMLKE 

WKMELPKLVISVHGGIQNFTMPSKFmFSQGLVKAAETTGAWIITEGINTVSKHVGDAL 

KSHSSHSLRKIWTVGIPPWGVIENQRDLIGKDVVCLYQTLDNPLSKLTTLNSMHSHFILS 

DDGWGKYGNEMKLRRNLEKYLSLQKIHCRSRQGVPVVGLVVEGGPNVILSVWETYKD 

KDPVWCEGTGPxAADLLAFTHKHLADEGMLRPQVKEEIICMIQNTFNFSLKQSKHLFQIL 

MECMVHRDCITIFDADSEEQQDLDLAILTALLKGTNLSASEQLNLAMAWDRVDIAKKHI 

LIYEQHWKPDALEQAMSDALVMDRVDFVKLLIEYGVNLHRFLTIPRLEELYNTKQGPTN 

TLLHHLVQDVKQHTLLSGYRITLIDIGLVVEYLIGRAYRSNYTRKHFRALYNNLYRKYK 

HQRHSSGNRNESAESTLHSQFIRTAQPYKFKEKSIVLHKSRKKSKEQNVSDDPESTGFLY 

PYNDLLVWAVLMKJIQK^IAMFFWQHGEEATVKAVIACILYRAMAHEAKESHMVDDAS 

EELKNYSKQFGQLALDLLEKAFKQNERMAMTLLTYELRNWSNSTCLKLAVSGGLRPFV 

SHTCTQMLLTDMWMGRLKMRKNSWLKIIISIILPPTILTLEFKSKAEMSHVPQSQDFQFM 

WYYSDQNASSSKESASVKEYDLERGHDEKLDENQHFGLESGHQHLPWTRKVYEFYSAP 

IVKFWFYTMAYLAFLMLFTYTVLVEMQPQPSVQEWLVSIYIFTNAIEVVREVSISEPGKF 

TQKVKVWISEYWNLTETVAIGLFSAGFVLRWGDPPFHTAGRLIYCIDIIFWFSRLLDFFA 

VNQHAGPYVTMIAKNITANMFYIVIIMAIVLLSFGVARKAILSPKEPPSWSLARDIVFEPY 

WMYGEVYAGEIDVCSSQPSCPPGSFLTPFLQAVYLFVQYIIMVNLLIAFFNNVYLDMESI 

SNNLWKYNRYRYIMTYHEKPWLPPPLILLSHVGLLLRRLCCHRAPHDQEEGDVGLKLY 

LSKEDLKKLHDFEEQCVEKYFHEKMEDVNCSCEERIRVTSERVTEMYFQLKEMNEKVS 

FIKDSLLSLDSQVGHLQDLSALWDTLKVLSAVDTLQEDEALLAKP.KHSTCBCKLPHSWS 

NVICAEVLGSMEIAGEKKYQYYSMPSSLLRSLAGGRHPPRVQRGALLEITNSKREATNV 

RNDQERQETQSSIVVSGVSPNRQAHSKYGQFLLVPSNLKRVPFSAETVLPLSRPSVPDVL 

ATEQDIQTEVLVHLTGQTPWSDWASVDEPKEKHEPIAHLLDGQDKAEQVLPTLSCTPE 

PMTMSSPLSQAKIMQTGGGYVNWAFSEGDETGVFSIKKKWQTCLPSTCDSDSSRSEQHQ 

KQAQDSSLSDNSTRSAQSSECSEVGPWLQPNTSFWINPLRRYRPFARSHSFRFHKEEKLM 

KICKIKNLSGSSEIGQGAWVKAKMLTKDRRLSKKKKNTQGLQVPIITVNACSQSDQLNP 

EPGENSISEEEYSKNWFTVSKFSHTGVEPYIHQKMKTKEIGQCAIQISDYLKQSQEDLSKN 

SLWNSRSTNLNRNSLLKSSIGVDKISASLKSPQEPHHHYSAIERNNLMRLSQTIPFTPVQL 

FAGEEIWY1RLEESSPLNLDKSMSSWSQRGRAAMIQVLSREEMDGGLRKAMRVVSTWS 

EDDILKPGQVFIVKSFLPEWRTWHKIFQESTVLHLCLREIQQQRAAQKLIYTFNQVKPQ 

TIPYTPRFLEVFLIYCHSANQWLTIEKYMTGEFRKYNNNNGDEITPTNTLEELMLAFSHW 

TYEYTRGELLVLDLQGVGENLTDPSVIKPEVKQSRGMVFGPANLGEDAIRNFIAKHHCN 

SCCRKLKLPDLKRNDYSPERINSTFGLEIKIESAEEPPARETGRNSPEDDMQL 
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Figure 17 
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